(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(id EP0 911 870A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

28.04.1999 Bulletin 1999/17 

(21) Application number: 98250371.6 

(22) Date of filing: 21.10.1998 



(51) intci.': H01L 21/308, H01L 21/768 



(84) 


Designated Contracting States: 


• Cheng, Shiang Ching 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Hsin Chu, R.O.C. (TW) 




MC NL PT SE 


• Chou, Chin-Yi 




Designated Extension States: 


Hsin Chu, R.O.C. (TW) 




AL LT LV MK RO SI 


• Yang, Arnold Chang-Mou 






Hsin Chu, R.O.C. (TW) 


(30) 


Priority: 21.10.1997 CN 97121348 






22.10.1997 CN 97121323 


(74) Representative: UEXKULL & STOLBERG 






Patentanwalte 


(71) 


Applicant: Microjet Technology Co., Ltd 


Beselerstrasse 4 




Hsin Chu (TW) 


22607 Hamburg (DE) 


(72) 


Inventors: 




• 


Mou, Tse-Chi 






Hsin Chu, R.O.C. (TW) 





(54) Method for creating via hole in chip 



(57) A method for creating via holes in a chip or a created from the back of the chip(s) without interfering 

plurality of chips of a wafer is disclosed. The method is with the existent IC structure of the chip(s). The present 

performed by using a pre-patterned transparent mask method is highly efficient because a number of via holes 

on the back of the chip, and bombarding the chip(s) can be formed simultaneously by using a large pre-pat- 

through the positioning holes of the transparent mask terned mask to cover the entire wafer. In addition, the 

corresponding to the pre-formed pattern with accelerat- present method is cost-effective because no precision 

ed particles. According to this method, via holes can be apparatus is required. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention is related to a method 
for creating via holes in a chip, and more particularly to 
a method for precisely and rapidly creating via holes in 
a chip by using a parent mask. 

BACKGROUND OF THE INVENTION 

[0002] In a chip-processing technique, the method for 
creating via holes in a chip plays an important role in 
property and cost control. Therefore, it is necessary for 
those who engaged in the art to develop an improved 
method for creating via holes in a chip. 
[0003] So far, there have been a supersonic method, 
a computer-positioned sand-blowing method and a la- 
ser processing method are used for creating via holes. 
These methods, however, have respective disadvan- 
tages. For an ultrasonic method, the processed chip is 
subject to break. For a computer-positioned sand-blow- 
ing method, via holes are created one by one so as to 
consume much time. In addition, the precision spread 
head is diminished rapidly so as to increase cost. For a 
laser processing method, the laser equipment is expen- 
sive and inefficiency. That is, long time will be required 
for creating via holes by the laser processing method. 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to provide 
a method for creating via holes in a chip by using a pre- 
patterned transparent mask on the back of the chip so 
that via holes can be created from the back of the chip 
according to the pre-formed pattern without interfering 
with the existent IC structure. 

[0005] Another object of the present invention is to 
provide a low cost and high efficient method for simul- 
taneously creating via holes in a plurality of chips of a 
wafer. This object can be achieved by using a pre-pat- 
terned transparent mask to cover the back of the entire 
wafer, and penetrating the wafer at via hole positions 
through the mask with accelerated particles. 
[0006] The present invention is related to a method 
for creating a via hole in a chip having thereon an inte- 
grated circuit structure on a first face thereof. The meth- 
od includes steps of determining a first position of a via 
hole to be created on the first face of the chip as desired; 
determining a second position on a second face of the 
chip, wherein the second face is opposite to the first 
face, and the second position is right aligned with the 
first position; attaching a transparent mask having ther- 
eon a positioning hole to the second face, and having 
the positioning hole aligned with the second position; 
and bombarding the chip through the positioning hole of 
the transparent mask with accelerated particles so as to 
create the via hole at the first position. 



[0007] The transparent mask is preferably made of a 
polymer material such as polyester, and can be attached 
to the second face by gluing. The positioning hole of the 
transparent mask can be formed by a laser processing 
5 technique. 

[0008] The accelerated particles are preferably sand 
grains projected from a sand blower. 
[0009] In accordance with a preferred embodiment 
the present invention, the step of determining the sec- 
10 ond position includes sub-steps of attaching a transpar- 
ent film onto the first face, wherein the transparent film 
has thereon a first positioning mark and a via hole pat- 
tern aligned with the first position; providing a second 
positioning mark on the transparent mark, wherein the 
15 second positioning mark is aligned with the first posi- 
tioning mark to have the positioning hole of the trans- 
parent mask located at the second position; and releas- 
ing the transparent film. The transparent film is larger 
than the chip, and the first positioning mark is located 
20 on the transparent film outside a chip area. The trans- 
parent mask is larger than the chip, and the second po- 
sitioning mark is located on the transparent mask out- 
side the chip area. The second positioning mark on the 
transparent mask can also be formed by a laser 
25 processing technique. The transparent film is preferably 
a camera film, and more preferably a positive film, ob- 
tained by taking a picture for the integrated circuit struc- 
ture of the chip. The via hole pattern on the transparent 
film is aligned with the first position by aligning the pic- 
30 ture of the integrated circuit structure on the transparent 
film with the integrated circuit structure on the first face 
of the chip under the facilitation of a microscope. 
[0010] According to another aspect of the present in- 
vention, the method preferably further includes steps of 
35 providing a protective layer on the first face of the chip 
after determining the second position for protecting the 
integrated circuit structure of the chip from damage re- 
sulting from the accelerated particles, and providing an 
isolation layer on the protective layer to isolate the pro- 
40 tective layer from the external. 

[0011] The protective layer is preferably a water- 
borne gelatinous material such as an image pro super 
adhesive, and the isolation layer is for example an paper 
sheet. The image pro super adhesive is coated on the 
45 first face and baked for about 1 ~5 minutes under a tem- 
perature ranged between about 806Jand about 1206J 
to form the protective layer. 

BRIEF DESCRIPTION OF THE DRAWING 

50 

[001 2] The present invention may best be understood 
through the following description with reference to the 
accompanying drawings, in which: 

55 Fig. 1 is a schematic diagram showing a wafer in- 
cluding a plurality of identical chips having therein 
integrated circuit; 

Fig. 2 is a schematic diagram showing a preferred 
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embodiment of a positive film used in the present 
invention; 

Fig. 3 is a schematic diagram showing a preferred 
embodiment of a transparent mask used in the 
present invention; 

Figs. 4A-4C schematically show the steps for cre- 
ating via holes by use of the positive film and the 
transparent mask of Figs. 2 and 3, respectively, ac- 
cording to the present invention; 
Fig. 5 is an amplified view of a portion of a wafer, 
which schematically shows a situation after the 
sand grains penetrate the wafer; and 
Fig. 6 schematically shows the steps of another em- 
bodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0013] The present invention will now be described 
more specifically with reference to the following embod- 
iments. It is to be noted that the following descriptions 
of preferred embodiments of this invention are present- 
ed herein for purpose of illustration and description only; 
it is not intended to be exhaustive or to be limited to the 
precise form disclosed. 

[001 4] The present invention is used for creating a via 
hole in a chip. The embodiments of the present invention 
will be illustrated as follows by simultaneously creating 
via holes of a plurality of identical chips on a wafer. The 
chips have existent integrated circuit (IC) on first faces 
thereof. It is to be noted that the present invention cre- 
ates via holes from the back of the chip (wafer) in order 
not to damage the existent IC structures of the chips. 

Embodiment 1 

[0015] First of all, take a picture for the IC structure of 
the chips 1 1 on the entire wafer 1 2, as shown in Fig. 1 , 
to obtain a positive film shown in Fig. 2. Auxiliary via 
hole positions 24 corresponding to the real via hole po- 
sitions 14 are also provided on the positive film 23. The 
positive film 23 is larger than the wafer area 22 so that 
positioning marks 21 can be provided on the positive 
film 23 outside the wafer area 22. The positioning marks 
21 are used for determining locations on the back of the 
wafer 12, which correspond to via hole positions 14 to 
be formed via holes thereat (Fig. 1 ), so that the via holes 
can be created from the back of the wafer. The method 
for determining the locations by the positioning marks 
21 will be described later. In this embodiment, the posi- 
tioning marks 21 can be easily made by directly extend- 
ing the marks representing the auxiliary via hole posi- 
tions 24 outwards because the clearances of every two 
via holes for the identical chips are the same. In other 
embodiments, it can be understood by those skilled in 
the art that various kinds of positioning marks can be 
provided. 

[001 6] Afterwards, a transparent mask 33 larger than 



the wafer area 32, as shown in Fig. 3, is provided. The 
transparent mask 33 is formed thereon a plurality of po- 
sitioning holes 34 which are produced according to the 
via hole positions 14. There are also positioning marks 
s 31 provided on the transparent mask 33 in a manner 
similar to the positioning marks 21 in order to determine 
the locations on the back of the wafer 12 to be formed 
via holes therefrom. The method for determining the lo- 
cations by the positioning marks 21 and 31 will be de- 
scribed later. 

[0017] Please refer to Figs. 4A-4C which schemati- 
cally show steps of this embodiment. First of all, the pos- 
itive film 23 is releasably attached onto the first face 121 
of the wafer 1 2 having thereon the IC structure with the 
photographed IC structure on the positive film 23 being 
completely overlapped with the real IC structure of the 
chips 1 1 under the facilitation of a microscope 43. Then, 
the wafer 12 with the positive film 23 is turned upside 
down. The transparent mask 33 is glued to the back face 
122 of the wafer with the positioning marks 31 of the 
transparent mask 33 being right aligned with the posi- 
tioning marks 21 of the positive film 23 (Figs. 2 and 3). 
Consequently the positioning holes 34 (Fig. 3) will be 
right aligned with the via hole positions 14 (Fig. 1) to 
determine the locations on the back face 1 22 of the wa- 
fer 1 2 to be formed via holes therefrom. After determin- 
ing the locations to be formed via holes therefrom, re- 
lease the positive film 23 from the wafer 12, and start to 
create via holes from the back face 1 22 of the wafer 1 2. 
[0018] Please refer to Fig. 4C. A sand blower 45 ca- 
pable of projecting sand grains 41 is used for providing 
power to penetrate the wafer 1 2 through the positioning 
holes 34 of the transparent mask 33. The other portions 
covered by the transparent mask 33 will not be pene- 
trated by sand grains. By this way, via holes at different 
desired locations can be simultaneously created. It 
should be understood that other accelerated particles 
capable of providing power to penetrate the wafer can 
also be used. 

Embodiment 2 

[0019] This embodiment is similar to Embodiment 1 
except that a protecting layer and an isolation layer are 
provided to protect the IC structure of the chips during 
the via hole creating process. Creating via holes in a 
chip according Embodiment 1 has improved the con- 
ventional methods. Creating via holes in a chip accord- 
ing Embodiment 2 offers an even better effect. 
[0020] Please refer to Fig. 5 which schematically 
shows the situation after the sand grains penetrate the 
wafer to form the via hole in the embodiment 1 . 
When the sand-blowing operation as shown in Fig. 4C 
is performed, the wafer 12 is generally placed on a tray 

52 with the face 121 having thereon the IC structure in 
contact with the tray 52. There might be vacant space 

53 between the face 121 and the tray 52. If the vacant 
space 53 exists, the sand grains 41 penetrate the wafer 
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particles so as to create said via hole at said 
first position. 

2. The method according to claim 1 wherein said 
s transparent mask is made of a polymer material. 

3. The method according to claim 2 wherein said pol- 
ymer material is polyester. 

10 4. The method according to claim 1 wherein said 
transparent mask is attached to said second face 
by gluing. 

5. The method according to claim 1 wherein said po- 
15 sitioning hole of said transparent mask is formed by 

a laser processing technique. 

6. The method according to claim 1 wherein said step 
of determining said second position including sub- 

20 steps of: 

attaching a transparent film onto said first face, 
wherein said transparent film has thereon afirst 
positioning mark and a via hole pattern aligned 

25 with said first position; 

providing a second positioning mark on said 
transparent mark, wherein said second posi- 
tioning mark is aligned with said first positioning 
markto have said positioning hole of said trans- 

30 parent mask located at said second position; 

and 

releasing said transparent film. 

7. The method according to claim 6 wherein said 
35 transparent film is larger than said chip, and said 

first positioning mark is located on said transparent 
film outside a chip area. 

8. The method according to claim 7 wherein said 
40 transparent mask is larger than said chip, and said 

second positioning mark is located on said trans- 
parent mask outside said chip area. 

9. The method according to claim 6 wherein said sec- 
45 ond positioning mark on said transparent mask is 

formed by a laser processing technique. 



1 2 through the via hole 51 are likely to be reflected from 
the tray 52 and hit the IC structure on the face 121. In 
addition, the sand grains 41 are also likely to deposit in 
the vacant space 53. Therefore, protecting means is 
preferably provided to avoid the reflection and the dep- 
osition of the sand grains and protect the IC structure. 
[0021] Please refer to Fig. 6 which schematically 
shows the steps of embodiment 2. In addition that a 
transparent mask 63 is glued on a face 622 of a wafer 
62, a protecting layer 64 is provided on another face 621 
of the wafer 62 having integrated circuit thereon. The 
protecting layer used in this embodiment is an image 
pro super (IPS) adhesive layer which is coated on the 
face 622 and baked for about 1 -5 minutes under a tem- 
perature ranged between about 80°C and about 1 20°C. 
Afterwards, a paper sheet 65 is provided as the isolation 
layer to cover the I PS layer 64 and isolate the I PS layer 
64 from the external, i.e. a tray 68 for loading the result- 
ing wafer. By this way, the sand grains 61 projected from 
the sand blower 66 will not reach the tray 68 through 
vacant space 67 to be reflected and deposited. 
[0022] From the above description; it is apparent that 
the present method for creating via holes in chips is 
highly efficient because a number of via holes can be 
formed simultaneously. In addition, the present method 
is cost-effective because no precision apparatus is re- 
quired, the positive film can be repetitively used, and the 
sand grains can be recycled. While the invention has 
been described in terms of what are presently consid- 
ered to be the most practical and preferred embodi- 
ments, it is to be understood that the invention need not 
be limited tothe disclosed embodiment. On the contrary, 
it is intended to cover various modifications and similar 
arrangements included within the spirit and scope of the 
appended claims which are to be accorded with the 
broadest interpretation so as to encompass all such 
modifications and similar structures. 



Claims 

1. A method for creating a via hole in a chip having 
thereon an integrated circuit structure on a first face 
thereof, comprising steps of: 

determining a first position of a via hole to be 
created on said first face of said chip as de- 
sired; 

determining a second position on a second face 
of said chip, wherein said second face is oppo- 
site to said first face, and said second position 
is right aligned with said first position; 
attaching a transparent mask having thereon a 
positioning hole to said second face : and hav- 
ing said positioning hole aligned with said sec- 
ond position; and 

bombarding said chip through said positioning 
hole of said transparent mask with accelerated 



10. The method according to claim 6 wherein said 
transparent film is a camera film obtained by taking 
50 a picture for said integrated circuit structure of said 
chip. 



11. The method according to claim 10 wherein said 
camera film is a positive film. 

55 

12. The method according to claim 11 wherein said via 
hole pattern on said transparent film is aligned with 
said first position by aligning said picture of said in- 
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tegrated circuit structure on said transparent film 
with said integrated circuit structure on said first 
face of said chip under the facilitation of a micro- 
scope. 

5 

13. The method according to claim 1 further comprising 
a step of providing a protective layer on said first 
face of said chip after determining said second po- 
sition for protecting said integrated circuit structure 

of said chip from damage resulting from said accel- 10 
erated particles. 

1 4. The method according to claim 1 3 wherein said pro- 
tective layer is a water-borne gelatinous material. 

15 

15. The method according to claim 14 wherein said wa- 
ter-borne gelatinous material is an image pro super 
adhesive. 

16. The method according to claim 15 wherein said im- 20 
age pro super adhesive is coated on said first face 
and baked for about 1 -5 minutes under a tempera- 
ture ranged between about 80°C and about 120°C 

to form said protective layer. 

25 

17. The method according to claim 13 further compris- 
ing a step of providing an isolation layer on said pro- 
tective layer to isolate said protective layer from the 
external. 

30 

1 8. The method according to claim 1 7 wherein said iso- 
lation layer is made of paper. 

19. The method according to claim 1 wherein said ac- 
celerated particles are sand grains projected from 35 
a sand blower. 
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